Introduction
More than 10 million people are diagnosed with cancer worldwide every year, with this number set to increase to >15 million by 2020.
1 A significant number of cancer patients worldwide will experience pain during the course of their disease. 2, 3 A total of 70%-80% of patients with cancers in progressive stages have been reported to suffer from moderate-to-severe pain. Untreated or undertreated pain intensity and duration significantly impair the quality of life (QoL). [4] [5] [6] [7] A survey in a comprehensive hospital of China that interviewed 427 physicians and 387 cancer pain patients reported inadequate pain assessment and analgesia for cancer pain. 8 Another survey in 30 hospitals in Beijing, China, reported that pain was completely relieved in merely 9.48% of 589 cancer patients. 9 Improving the outcome of cancer pain management in patients has become a challenge for Chinese medical professionals. The barriers to optimize the management of cancer pain frequently cited by professionals and patients included knowledge deficits, inadequate pain assessment and misconceptions regarding pain. 10 When opioid drugs were involved, restrictive regulation of controlled substances, concern about addiction, tolerance and side effects were mentioned by both physicians and patients. 10, 11 Other factors included high costs (non-reimbursable expenses) and non-availability of treatment. 11, 12 It is well known that opioid administration has been the primary therapeutic method for the management of moderate-to-severe cancer pain. 13 Jacobsen et al 14 stated that the undertreatment of cancer pain could be caused by the barriers to the use of opioid analgesics. Caraceni et al 6 reported evidence-based recommendations indicating that the skilled use of opioid analgesics is crucial to the relief of cancer pain. It must be noted that any approach of treating cancer pain might be impaired by numerous obstacles, such as access to medications and technologies and other factors that varied considerably from one country to another. 15 Thus, it is essential to shed light on the current status of cancer pain management and guidance to improve therapeutic practices for the Chinese population.
The cross-sectional ACHEON survey, Current Practices of Cancer and Chronic Non-Cancer Pain Management: a pan-Asian study, represented the largest survey ever conducted on cancer pain management practices in Asia. 16 This Asian survey received responses from 460 physicians in cancer-related fields and 1180 cancer patients from 10 Asian countries/regions, assessing clinical practices in cancer pain management (including mainland China, South Korea, Malaysia, Singapore, Philippines, Vietnam, Indonesia, Thailand, Hong Kong and Taiwan). 16 The present study focused on the questionnaire data from 100 physicians and 250 patients surveyed in mainland China. To analyze the status about screening, assessment and treatment of cancer pain and to obtain physicians' and patients' perspectives with regard to cancer pain management, especially referring to opioid analgesics, we aimed at optimizing the outcome of cancer pain management.
Materials and methods

Setting, sample and procedures
Sampling was stratified by geographic region. Tertiary hospitals were selected from representative regions, including Shanghai (Eastern China), Beijing (Northern China), Guangzhou (Southeastern), Shenyang (Northeastern), Xi'an (Northwestern), Chengdu (Southwestern) and Wuhan (Central China). A total of 100 physicians and 250 patients were selected from both oncology and pain departments. Recruitment methods used for patients included patient referral, doctor referral, hospital intercept, door-to-door recruitment or patient associations. Patients (>18 years of age) who had experienced cancer pain for more than a month on admission were recruited with all cases pathologically confirmed. Patients experiencing pain that may have been caused by other reasons, those who had participated in other pain studies or those who were employees of pharmaceutical companies were excluded. Pain severity was evaluated by an 11-point Box Scale (BS-11) pain score of 0-10, where 0 is no pain at all and 10 is the worst pain imaginable. Mild pain, moderate pain and severe pain were defined as 0-3, 4-6 and 7-10 of BS-11 pain score, respectively. Physicians were randomly selected from databases of medical associations, official societies and national registries. All physicians included in the survey were required to have had at least 1 year of experience in the diagnosis and treatment of cancer pain.
The survey was conducted over 4 months (September 2013-December 2013) and carried out in accordance with the European Society for Opinion and Market Research (ESO-MAR) code. No ethical approval was needed according to the Ethical Review of Biomedical Research Involving Human Beings (version 7 issued by National Health and Family Planning Commission of China). All physicians and patients involved in the survey have had their anonymity maintained and signed confidentiality agreements. All participants provided written informed consent before completing the survey questionnaire. Participation in the survey was voluntary, and investigators complied with both national and international laws while seeking to respect the rights and interests of the subjects surveyed.
Survey questionnaire
The ACHEON Physicians/Patient Questionnaire "Cancer Pain V1.0" (created by a steering committee consisting of 16 pain management experts) was used in the local language of the respective countries. Patients were administered the paper version or online version of the questionnaires to complete the quantitative 20-minute in-home interviews or at a location convenient to them. Physicians were scheduled for quantitative 20-minute interviews via telephone or faceto-face meetings at the physician's office.
The physicians' questionnaire data included 56 items about demographics (age, gender, profession, years of employment and training), pain assessment, pain management and attitudes (with regard to pain, pain assessment and pain management). 
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Survey about cancer pain in mainland China Data collection and data analyses The paper and electronic surveys were exported into Microsoft Excel sheets. A series of numerical rating scale (NRS, 0-10 points) was used to assess attitudes toward cancer pain and clinical practice (pain screening, pain assessment and pain management with an emphasis on opioid analgesics). Here, NRS was just a 10-point scale. When the question was responded, NRS > 5 denotes a response indicating adequacy or agreement, NRS = 5 denotes a neutral response and NRS < 5 denotes inadequacy or disagreement. The results of the surveyed questions were expressed as a percentage of NRS > 5, the median NRS and the interquartile range (IQR) of NRS. The possible answers in the questionnaires were either yes or no or a 5-point scale from totally agree to totally disagree. The analysis included descriptive summaries of categorical variables that are given as frequencies and percentage. The analysis included continuous variables of non-normal distribution that are presented as median and IQR.
Results
General data of physicians and patients
Flowchart of the survey design is shown in detail in Figure 1 , showing that 100 physicians and 250 patients surveyed completed the questionnaires in mainland China, with a response rate of 16.1% and 25.9%.
Survey respondents' demographics of physicians are presented in detail in Table 1 ; 98% of physicians were medical/ hematological oncologists.
Survey respondents' demographics of patients are presented in detail in Table 2 . Moderate-to-severe pain was reported in 88% of patients. The pain duration that exceeded 6 months was reported in 49.2% of patients.
Perceptions of physicians on cancer pain management
Perceptions of physicians could be acquired from Table 3 . When queried about the education/training with regard to cancer pain management, only 28% and 17% of physicians believed that their medical school and residency training was adequate. As for prescribing opioids for treating cancer pain, only 22% and 20% of physicians believed that their medical school and residency training was adequate; 38% of physicians received pain-related continuing medical education (CME) per year of <10 hours.
The majority of physicians considered it important to follow guidelines to manage cancer pain. National guideline was 
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Xia pain by their physicians at every visit, and 67.2% of patients expressed that a pain scale was used to assess pain intensity. The proportion of pain scale usage by physicians perceived by patients and physicians is shown in Figure S1B . A total of 90% of patients were currently being treated for pain. The types of treatment patients received are shown in Table 4 , including oral medicine, injectable medicine and transdermal patches. Of the 240 patients treated, 84.2% received oral administration, in line with the World Health Organization (WHO) guidelines stipulating oral administration as the primary choice. A total of 38.8% noted that their physicians had switched their pain medication at some stage, and 35.0% actively requested to change pain medication. When patients were asked why they requested for change in medication, the explanations were as follows: the pain becoming more serious, a need for stronger analgesia, the occurrence of side effects, high cost and an unavailability of previously used drugs. the top priority in 53% of physicians, followed by international guideline in 40% of physicians and hospital/practice-specific guideline in 7% of physicians. The concrete guidelines they adhered to are displayed in detail in Table 3 .
In addition, 73% of physicians expressed that all patients were screened for pain on first and subsequent visits; 80% of physicians stated that they routinely assessed to quantify pain using pain scale for patients who present with pain. Besides BS-11 pain scale, physicians perceived that the pain assessment tools, shown in Figure S1A , can be used for patients who were unable to express a response in words due to cognitive or physical problems. However, 84% of physicians believed that intensity of pain experienced by patients was inconsistent with physicians' assessment. Table 3 shows the perspectives of the physicians interviewed on questions about applying opioid drugs in cancer pain management. A total of 90% of physicians thought that opioid therapy is the first-line approach for the treatment of moderate-to-severe cancer pain.
Perceptions of patients toward pain and pain treatment
Perceptions of patients could be acquired from Median, IQR 8, 4.5 Usually "yes"(6 ≤ NRS ≤ 10) 73%
Usually "no" (1 ≤ NRS ≤ 5) 27% For patients who present with pain, did you routinely assess to quantify pain using pain scale?
Median, IQR 7.5, 3.5 Usually "yes" (6 ≤ NRS ≤ 10) 80%
Usually "no" (1 ≤ NRS ≤ 5) 20% Was intensity of pain experienced by patients inconsistent with physicians' assessment?
Median, IQR 7, 2 Usually "yes" (6≤ NRS ≤10) 84%
Usually "no" (1≤ NRS ≤5) 16% Please mark your agreement with regard to your attitude on opioid usage in pain management
Opioid therapy is the first-line approach for treatment of moderate-to-severe cancer pain
Regularly scheduled opioid dosing is more effective than as needed dosing for chronic cancer pain 
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Xia
Of the 147 patients who recalled the medication received, 83.7% were administered opioid prescriptions and 28.6% received non-opioid analgesics (including nonsteroidal antiinflammatory drugs). Of the 123 patients who took opioids, 82.9% experienced constipation due to opioid use and 70.7% had taken laxatives as a result of opioid-induced constipation. Other side effects due to pain medication were prevalent in patients, such as nausea/vomiting, sleepiness/drowsiness, dizziness/giddiness and tiredness (Table 4) .
Outcome and barriers of pain management and impact of pain on patients' life
Of the 240 patients who received therapy, 51.7% reported satisfaction with treatment and 43.8% reported that current treatment was inadequate for controlling pain. When unrelieved pain was told to physicians by patients, the corresponding proportion of patients claimed that dose adjustments, the addition of other analgesics, switching of analgesic drugs and referral to another physician were advised by physicians, as shown in Table 5 .
Several aspects of daily life that were affected due to pain were reported by patients, as shown in Table 5 , such as sleeping pattern, concentration and focus. In addition, 86.8% of patients reported unemployment. Affected performance at work by pain and discontinued work due to pain were common in 13.2% of patients who were employed (Table 5 ).
In the perspectives of physicians interviewed, barriers to optimize management of cancer pain (especially with regard to opioids) arose from three aspects shown in Figure 2 : patients, physicians and regulatory/policy system. The primary barriers included patients' fear of side effects (58%), patients' fear of addiction (53%), patients' reluctance to report pain (43%), physicians' reluctance to prescribe (29%), physicians' inadequacy of pain assessment (27%) and excessive management of opioids (47%).
Discussion
This study presented the clinical practices of cancer pain management in a cross-sectional survey in mainland China, derived from ACHEON survey in Asia. 16 Despite proactive pain screening, quantitative pain assessment and guidelinebased treatment reported by physicians, underestimate of pain intensity and inadequacy of pain control were reported by patients surveyed.
Pain assessment
In this survey, 88% of patients reported moderate-to-severe pain. This result confirmed that pain was still prevalent in cancer patients. Pain assessment is the cornerstone to quality pain management. 17, 18 Thus, accurately assessing pain challenged health care workers since no objective measures exist. 18 The intensity of pain was measured by the patient's self-report. 19 Our data here showed that 84% of the surveyed physicians perceived the inconsistence of pain assessed by clinical physicians and experienced by patients.
On the one hand, this result strengthened the necessity of use of pain scale by physicians. However, our data here showed that 32.8% of patients and 20% of physicians revealed that pain scale was not used when assessing pain. The reason was not explained. About 27% of physicians perceived no adequate pain assessment of clinicians worsened optimal 
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Survey about cancer pain in mainland China pain management. The most commonly used pain assessment scales included NRS, visual analog scale (VAS) and verbal rating scale (VRS). 20 The BS-11 scale used in our survey, sometimes otherwise known as NRS, is a standard pain scale that is widely used as a standardized scoring system to assess patient's perceived levels of pain experienced. In our survey, the physicians interviewed also mentioned that a variety of behavioral pain assessment tools played a role in quantifying pain for nonverbal patients due to cognitive or physical problems, such as The Assessment of Discomfort in Dementia Protocol (ADD) and Checklist of Nonverbal Pain Indicators (CNPI).
On the other hand, the earlier result strengthened the necessity of effective expression about pain by patients. Patients in certain Asian countries have been reported to be more able to endure pain and to delay seeking help until pain becomes severe. 21 In the ACHEON survey, 52.5% of 463 physicians in Asia perceived that reluctance to report pain as patient-related factor was an important barrier to optimization of therapy. 16 In our survey, 43% of 100 physicians perceived patient's reluctance to report pain. Green and Hart-Johnson 18 claimed that patients with the same pain problem and seemingly similar pain severity often report differences in pain experience. Patient pain training should be noted to improve patient-physician and patient-nurse communication about pain intensity. 22 A previous report showed that patients suffered from unnecessary pain durations due to insufficient pain assessments. 23 Medical staff should therefore seek to further strengthen pain assessment practices, including comprehensive and dynamic assessments, and endeavor to follow up on time after hospital discharge.
Training/education on pain management
Opioid drugs are the mainstay of analgesics for moderateto-severe pain and consequently are the focus for many guidelines. 22 In our survey, 90% of physicians similarly perceived that opioid therapy was the first-line approach for the treatment of moderate-to-severe cancer pain.
As for training/education, although the majority of physicians perceived the inadequacy of medical school/residency training for prescribing opioids (for managing cancer pain), only 38% of physicians surveyed received ≤10 hours of CME training on cancer pain management per year. In addition, 12% of patients reported that their pain was treated through referral to pain specialist. These results suggested the inadequate training in pain management and the lack of pain specialist. A national survey of US medical oncologists showed the importance of opioid to manage pain and suggested prevalent deficits in knowledge about opioids. 24 A survey of physicians in southwest China reported insufficient training in pain control. 25 Another survey of physicians in four tertiary hospitals of China indicated that creating training opportunities for medical staff was necessary to improve cancer pain management practices. 26 On the use of opioids for cancer pain, many guidelines were developed to assist in the pain management at both national and international levels, such as WHO 3-step analgesic ladder and European Association for Palliative Care (EAPC) guidelines. 6, 27 The undertreated pain was still often 
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Xia interpreted as a result of lack of adequate clinical guidelines or a failure to properly implement and comply with the available guidelines. 28 Thus, the training content should include pharmacological information on opioid drugs and evidencebased instruction on how to choose and use them.
Optimizing treatment of cancer pain
In our survey, 83.7% of the 147 patients who recalled the medication received were administered opioids prescription; however, 45% or 3.3% of 240 patients perceived that the level of satisfaction with current treatment was neutral or not satisfied. Dissatisfaction mainly attribute to that pain medications have not relieved pain. As a previous study reported, physicians in mainland China failed to take advantage of opioid analgesics to relieve cancer pain. 29 The poor medication adherence or no achievement to the optimal drug dosage could possibly induce pain not well controlled.
Our questionnaire data presented physicians' perceived barriers to optimize cancer pain management in mainland China. First, physicians surveyed focused on patient-related factor resulting in barriers. In our survey, besides reluctance to report pain, patients' reluctance to take opioids caused by their concern about addiction and side effects was perceived by 53% and 58% of physicians. The beliefs of patients about using pain medication have an impact on the treatment they received. 30 In some cases, patients were to be persuaded to receive opioid analgesics or even they refused opioids despite unbearable pain. Many patients considered tolerance and physical dependence as equivalent to psychological addiction. 30 Porter and Jick 31 reported the risk of opioid drug addiction as <4 in 10000 (4/11882 cases), indicating that opioid addiction was extremely rare in patients with no history of drug abuse. With the application of controlledrelease opioids, around-the-clock medication may effectively mitigate high peak blood concentrations and reduce the risk of addiction. Given opioid-related adverse effects (particularly constipation), the corresponding treatments were recommended during the course of pain medication. Our survey indicated that 70.7% of 123 patients prescribed with opioids had also taken laxatives.
Second, physicians paid attention to clinician-related and system-related factors resulting in barriers. In our survey, besides physicians' inadequate pain assessment mentioned earlier, 29% of physicians perceived the physicians' reluctance to prescribe. About 47% of physicians perceived that there was excessive management of opioids by government's policy. Cherny et al stated that physicians should be able to prescribe opioids according to the individual needs of each patient. However, laws and regulations in many countries interfered with the medical availability of opioids for the relief of pain. Opioid availability continued to be low throughout most of Asia. 32, 33 Compared with Japan, South Korea, Hong Kong, Nepal, Malaysia, Vietnam, and Thailand, mainland China presented more governmental regulatory policies to prescribe opioids, leading to inadequate opioid access for cancer pain relief. 34 These findings were contradictory to those in Western countries. United States presented major increases in opioid analgesic abuse, mainly due to a growing availability of prescription opioids. 35 Thus, the coordination at the governmental level was needed to balance opioid analgesic control and medical use of opioids. In addition, 32% of physicians perceived the lack of pain palliative medical services in mainland China. Just as reported, palliative medicine was in infancy in China and faced many challenges. 29 Our data were generated by qualitative questionnaires designed to cover a variety of scenarios in clinical practice of cancer pain management, including screening, assessment, general treatment, management of associated symptoms and issues. We acknowledge that some of the data had constraints and limitations, such as patients' recall bias and physicians' answers to cater to social expectations. Moreover, complications were not assessed in order to streamline the survey. However, we believe that this survey in mainland China nevertheless provided a good indicator of current clinical practices.
Conclusion
Professional training/education for physicians and pain knowledge spreading for patients are critical to improve management of cancer pain. This will require a strengthening of cancer pain assessment methods and the use of opioid drugs in a rational and standardized manner to further improve the efficacy of cancer pain control and QoL for patients with cancer. The manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors. 
